The lancehead (Bothrops lanceolatus) is a poisonous snake endemic to Martinique, an island in the Lesser Antilles arc. Today, this snake is on the verge of extinction. The recorded number of snakes killed yearly between 1970 and 2002 decreased by 97%. Despite the production of an antivenom in 1993, the local authorities set up a financial reward to encourage the eradication of lancehead snakes. Today the local population still perceives the snake as a threat, due to its fatal venom and its fierce behaviour. The case study of the lancehead in Martinique highlights the need to develop integrated strategies to conserve species of poisonous snakes on densely populated islands. This requires innovative, cross-sectoral strategies that involve decision-makers working along with multi-disciplinary scientists. Approaching the complexity of ecosystems through the socio-ecological prism implies, conversely, linking up the domains of science and technology, life and environmental sciences, and human and social sciences, through interactions based on sharing common assumptions.
Introduction
In 2011, the IUCN Red List estimated that 627 snake species are threatened all around the world. A recent study by Reading [1] explains and illustrates that snake species populations are declining around the globe. Additionally, the challenges and the opportunities for biodiversity conservation are represented in particular by 120 snake species representing six families of which 115 are endemic to the Caribbean islands hotspot [2] . Whereas the species richness in the Lesser Antilles is only 25 snakes, the number of extirpations and extinctions is between six and 11 species [3] . The main cause of biodiversity loss is the habitat loss associated with the growth of human population size and density; populations of island snakes are isolated and they frequently have small areas of occupancy [4] .
This study focuses on the lancehead Bothrops lanceolatus. This snake is the only poisonous snake endemic to Martinique, a French island of 1100 km 2 totaling 403,000 inhabitants. Martinique is part of the archipelago of the Lesser Antilles in the Caribbean Sea. Lancehead bites can result in partial paralysis and death [5] . Approximately 20 -30 people are bitten annually in Martinique [6] .
Consequently, this snake is routinely killed when encountered by humans [7] .
The aim of this study is to present the socio-ecological context for the lancehead Bothrops lanceolatus conservation. Without questioning the equal consideration for animals developed by Singer [8] , environmental regulation cannot lose sight of the interest of conserving a species, even if its presence poses health risks. Analysed from the socio-ecological system perspective, thought needs to be given to the framework for balancing conflicting interests. The study of the complex interactive processes between social systems and ecological systems calls for a better understanding of the impact of disturbances on the resilience of ecosystems and the maintenance of ecosystem services. The concept of a socio-ecological system was therefore proposed to analyse the interactions between a society and an ecosystem, in order to promote their joint management [9] . This school of thought, built up around ecology experts and environmental economists, disseminates a number of its works through its journal Ecology and Society, with the aim of improving the "sustainable development" of socio-ecological systems.
The Martinique Lancehead Ecological Issue
The size of the Martinique lancehead varies between 10 to 300 cm, with a diameter reaching up to 7 cm [10] [11] . Compared to the males, the females have a longer and bigger body, a stronger and more triangular head, a thinner and shorter tail [10] . The Martinique lancehead gives birth to more than 60 snakes [12] [13] .
The spatial distribution of the Martinique lancehead has been characterized from observations, registered bites and captures. Based on the accounts by the first chroniclers, the Martinique lancehead used to be found widely on the entire 
The Island People's Perception of the Snake
The collection of testimonies compiled by du Tertre [15] and Coadou [23] presents Bothrops lanceolatus as being a mythical animal at once feared, hunted, and respected. Many inhabitants of Martinique perceive it as a symbol of everything that has negative connotations. In many West Indian proverbs, it is related to treachery, wickedness, or misfortune. It is used in the practice of the local black magic, or "Kimbois": its head is thought to be useful for making bewitching potions, its fangs serve to poison crops. In many stories, the snake is presented as a supernatural being. We note the incredible story told by du Tertre
[15] on a snake "sucking" the breasts of a West Indian woman. We recall the tale of the snake coiling itself around a vehicle. The most evocative image is that of a twin relationship between a child and a snake. Open Journal of Animal Sciences
Any snake seen near a house or any other place frequented by man, is generally tracked down until it is killed. The association between its deadly venom and its great discretion makes it an enemy dreaded by the island's populations. The first chroniclers reported many deaths from snakebites. The victims most frequently mentioned were the farmers engaged in sugar cane cutting in the plantations of that time. Nowadays, the fields are regularly burned before the cutting and are, therefore, no longer the preferred biotope of the lancehead Bothrops lanceolatus. However, the main victims remained agricultural workers until the end of the 20th century [24] . Finally, as a symbolic representation of cunning, dignity, and victory, it is drawn in a defensive position on the four quarters of Martinique's maritime flag.
The snake therefore occupies a mythical place in Martinique's tradition. As a symbol of evil and power, it seems to permeate the imagination of indigenous peoples. It is present in stories that are told from generation to generation. Being the personification of evil in the minds of natives of Martinique, it was and still is regularly tracked down.
The Historical Framework to Eradicate the Snake
The [25] . Since 2002, the population trend was undetermined. During this period, the hunting effort also dropped. Snake hunters interviewed said they tracked the snake less frequently, due to the lack of the resource and to the end of the 20 US$ reward offered by authorities [26] . The number of viper hunters, whose average age is 60, is also dropping significantly.
Nevertheless, the decreasing number of killed lanceheads is only partially explained by a fall in the hunting effort. The drop in lancehead sightings and a decrease in the number of bites is strong evidence that the snake is disappearing in
Martinique [25] .
The local population and authorities still perceive and cope with the snake as a fatal threat, not as a conservation stake. Although an antivenom was produced in 1993 [24] and completely removed the mortality risk for the human population, the reward program for killed lanceheads was only stopped in 2002.
Other threats to the lancehead snake include: habitat modification due to development and habitat modification to sustain the human population. The ecological niche of Bothrops lanceolatus represents less than 50% of the total area of Martinique island [27] . Habitat fragmentation could have consequences on population size and may induce loss of genetic variation due to inbreeding [28] [29]. Daltry [30] cites those factors as the major threats for the critically endangered Antiguan racer Alsophis antiguae. cannot use the menopause hormone therapy. It should be noted that rare chemical elements with haemostatic properties present in the venom of Bothrops atrox which is found in Guyana, are already being used by simple purification in the laboratory for preventive and curative treatments of most haemorrhages and in the reduction of epilepsy [31] .
In view of the real pharmaceutical potential that snake venom offers, it is therefore necessary to reconcile conservation, development and risk management toward the integrated conservation of lancehead Bothrops lanceolatus in Martinique. Overall, the conservation of the snake will require innovative, cross-sectoral strategies involving public decision-makers and multi-disciplinary scientists.
Conclusions
Finally, living with poisonous snakes on densely populated islands should involve an innovative conservation project that includes developing and enforcing protective national and international legislation for endemic species and their habitats; increasing public awareness about the regional importance and benefits of the poisonous snake; monitoring the size, status, and demography of the population; implementing a research project to survey the spatial distribution;
building local capacity in conservation and valorisation techniques through training and provision of essential equipment.
People must see beyond anthropocentrism in order to guarantee a harmonious living of all animals on earth [32] . The socialisation of nature suggested by this approach to humans' relationships with their environment refers to analogism, as defined by Descola [33] . The concept of the socio-ecological system and its process of regional analysis [34] [35] recalls here the need to include social and political compartments in the knowledge of ecosystems, their interactions, and their functions [36] . On this point, the compartmentalisation of scientific domains tends to produce a splintered approach in the analysis of changes that have occurred since the beginning of the Anthropocene Era, namely since the great scientific and industrial revolutions of the 18 th century. In fact, in spite of notable conceptual advances, such as Ludwig Von Bertalanffy's general system theory in 1968, the scientific domains conform to cognitive and normative matrices influenced by reductionism. Approaching the complexity of ecosystems through the socio-ecological prism implies, conversely, linking up the domains of science and technology, life and environmental sciences, and human and social sciences, through interactions based on sharing common assumptions [37] .
Recent thinking on this issue has therefore led to focusing on the institutions' capacity for maintaining territories in a stable state and creating opportunities for change to reach another stable state [34] [38].
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